AD-A086 077 FRAM J SEILER RESCARCH LAB UNITED STATES All FQC! A—(TC '/. 8/10
!Vl!l OF RESEARCH ON WRITTEN ADJUNCT QUESTIONS: PROGRESS AND--ETC (1))
DE J " ulmz. M NATAUPSKY
UNCLASSIFIED FJSNL-TR-M




J

o

m

il FX]
4 36 =

:

[ ™Y

~

ol é

.

Hm T

l

[
L.

iz ht s




5 ; - -
~N (&) - H
s B 5 g, : ¢ ,
m o < Wﬂ 2 2 T 0
> E, 2E % 5 £ oz O
&~ od &
g : s ¥ ¥ . 2|
m S & gi g8 8 ~S
2 : # 53 22 L « O}
o e =] Que - ﬁ
. o ﬂ...nru.. o s.s ;
w W W ,
2 2 > | ¢ 8 9
et a2 2g Qu o & @
- y
— > =g — S “ X |
E < m <
3 ) :

a..,.,
0 0'0000.
QORI
e

. RIS
L) OO0 " MWISNS

0,08, 0T e 0 L e le g OOQQ- Te*e?, e .\‘00 ‘$00»v

e del i ot SINRNICANA
RSk 2rats
ORANNXNS ORI

OO QQ 8

O
o
DO

*
g
%4
.
at
Q

S
OO

X
RS

oy
»




FJSRL-TR-79-0012

This document was prepared by the USAF Academy Department of Behavioral
Sciences and Leadership and sponsored by the Frank J. Seiler Research
Laboratory, United States Air Force Academy, Colorado. The research was
conducted under Project Work Unit Number 2303-F1-54, A Review of Research
on Written Adjunct Questions: Progress and Prospects. Major John Bermudez
was the Project Scientist in charge of the work.

When US Government drawings, specifications or other data are used for
any purpose other than a definitely related Government procurement operation,
the Government thereby incurs no responsibility nor any obligation what-
soever, and the fact that the Government may have formulated, furnished or
in any way supplied the said drawings, specifications or other data is not
to be regarded by implication or otherwise, as in any manner licensing the
holder or any other person or corporation or conveying any rights or
permission to manufacture, use or sell any patented invention that may in
any way be related thereto.

Inquiries concerning the technical content of this document should be
addressed to the Department of Behavioral Sciences and Leadership,
USAFA/DFBL, USAF Academy, Colorado 80840. Phone AC 303, 472-3860.

This report has been reviewed by the Commander and is releasable to
the National Technical Information Service (NTIS). At NTIS, it will be
available to the general public, including foreign nations.

This technical report has been reviewed and js approved for publication.

RN . [AN 'y LO 1ONET, )
Professor & Head, Department ost
Frank J. Seiler Research Laboratory Behavtoral Sciences and Leadership

Copies of this report should not be returned unless retwrn s specified by
:;ccuﬁg considerations, contractual obligations, or notice on a specific
ument .

Printed 1n the United States of Amrica. Qualified regmstors
-obtain additfonal copies from the Defense Documentation Cenmter. Allw

others should apply te: National Technical Information Service
. o Springfiedl, virgtata 22161
1;’:_ S — =




|
! UNCLASSIFIED
L

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

2. GOVT ACCESSION NOJ| 3. RECIPIENT'S CATALOG NUMBER

ADACZ6 O 17

|
’ L i |2 Beview oF BESEARCH ON WRITTEN ADJUNCT QUESTIONS:
} | ) PROGRESS AND PROSPECTS,= - -Z. Tl -

FJSRL-TR-79-gff12

RIOD COVERED

Interim Repwst -

Apr B — Decombawt®79
. M IBER

-

8. CONTRACT OR GRANT NUMBER(s)

: ermudez { Major, USAF Academy

; ( |10 Major, USAF Academy @ 7

j 10. PROQRAM
ARE

9. FORMI RGANIZATION NAME AND ADDRESS EMENT, PROJECT, TASK
PERFORMING © N K UNIT NUMBERS

Department of Behavioral Sciences and Leadership
USAF Academy Colorado 80840 6110252i§§:;¥1/54

! 11. CONTROLLING OFFICE NAME AND ADDRESS '

Frank J. Seiler Research Laboratory (AFSC) ' ‘ Decombowui®’9
USAF Academy, Colorado 80840

4. MONITORING AGENCY NAME & ADDRESS(/f different from Controlling Office) 15, SECURITY CLASS. (of this report)

UNCLASSIFIED

15a. DECL ASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Repor

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)

adjunct questions text structure
Post-Questions learning from text
criterion testing learner characteristics
temporal delay motivators

ose learning

ABSTRACT (Continue on reverse eide If nqrazsery and identify by block number) Th1S review 1S concerned with
studies on the {ntentional and incidental acquisition and retention of written
. instruction/prose that was modified by questions presented before, within, or
jl following written segments. The work which has been done is integrated and

interpreted to suggest new lines for future research. Studies which were included

in the review focused on the following variables: text structure and temporal
factors, immediate versus delayed criterion testing, effects of motivation on
performance, and certain characteristics of learners in relation to instructive

[written prose. Directions for future research are also discussed.
DD 1‘73 £01TION OF | NOV 68 IS OBSOLET UNCLASSIFIED N\
3_1 7 ?’2 0 SECURITY CLASSIFICATION OF THIS PAGK (When Data Entered)

LR o & ewem L e e s e e ———p———-
o — - — S ———— — o
RIS B o




PREFACE

The authors would like to express their appreciation to all persons who
offered suggestions during the preparation of this report. Special
thanks are due to Dr., Raymond Kulhavy of Arizona State University for
his advice and to Mg Alta Mae Miller and Ms Gladys Di Lorenzo for their

outstanding typing support.

Dr. John Bermudez
Dr. Mark Nataupsky

December 1979

Accession For
NTAS gy
DDC A
Unosmeums od
Justificatiom

) By,
Dist ribution/
|_Availohility Cedos

" Availand/or
Dist. special




Preface . . + o s 4 o &
Table of Contents . . .
INTRODUCTION. « « o« « o«

EFFECTS OF QUESTIONS .,

TABLE OF

CONTENTS

TEXT STRUCTURE AND TEMPORAL

-

-

L4

FACTORS

Page

000‘0.0022

IMMEDIATE VERSUS DELAYED CRITERION TESTING. . . . . 32

EFFECTS OF MOTIVATION .,
LEARNER CHARACTERISTICS
SUMMARY AND DISCUSSION
SUGGESTIONS FOR RESEARCH

REFERENCES ., . . . .

.

.

*




INTRODUCTION

This review is concerned with studies on the intentional and inci-
dental acquisition and retention of written instructional prose that was
modified by questions presented before, within, or following written
segments, An attempt is made to relate these studies on the basis of
variables that were common to them., These factors were either the
primary or combinational objects of study, or were variables that were
sufficiently controlled to enable analysis and conclusions about their
effects, By examining the relatively independent effects of such vari-
ables across studies, it is possible to come to some conclusions about

their individual effectiveness in improving learning from written prose,
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Recent interest in adjunct questions was stimulated by Rothkopf
(1966), but the topic is not a new one (e.g., see Distad, 1927; Holmes,
1931; Washburne, 1929), Subsequently, Frase (1967, 1968a, b, ¢, d,
1970, 1971) and his associates (Frase, Patrick, & Schumer, 1970; Frase &
Silberger, 1970) as well as Rothkopf and his associates (Rothkopf &
Bisbicos, 1967; Rothkopf & Bloom, 1970) conducted a series of experiments
on the topic, A number of other workers have been less extensively
involved £s;§;, Boker, 1974; Boyd, 1970, 1973; Bruning, 1968, Natkin &
Stahler, 1969; Sanders, 1973; Shavelson, Berliner, Ravitch, & Loeding,
1974),

Evidently, there hag been a continuing and a growing interest in
research on written adjunct questions in instruction, It is equally
apparent that a current and comprehensive review of the literature would
have utility for assessing progress and for pointing out new directionms.
A few attempts at integration of the literature were of limited scope or
had specific objectives, For example, Frase (1970) provided a limited
summary of adjunct question research related to mathemagenic behavior,
and Rothkopf (1970) described his mathemagenic behavior model. On the
other hand, Bull (1973) and Ladas (1973) provided limited critical
reviewvs, Bull (1973) focused on two research possibilities that had
been relatively ignored in studies of adjunct questioning: (a) the
arousal potential of questions in influencing attention, and (b) the
need to measure the effect of delay on retention of questioned subjects

{Ss). Ladas (1973) concentrated on a critique of the adequacy of




statistical techniques that had been used in five selected experiments
and concluded that the mathemagenic hypothesis had not yet been ade-
quately tested, In contrast, the purpose of the present review is to
integrate and interpret the work that has been done and to suggest new
lines for future research,

In reviewing the literature, several trends were noted which have a
bearing on the content of this review as well as the interpretations and
conclusions which are drawn, First, research on written adjunct ques-
tions has been a relatively specialized topic within educational psy-
chology, although there appears to be potential for broader study on
both practical and theoretical levels. A number of factors seem to have
been relevant in the past: (a) the majority of the studies were carried
out by comparatively few researchers; $El only a limited number of
variables have been adequately studied, and the majority were structural
or orthographic in nature; ﬁgl the experimental conditions have tended
to artificially tie or separate variables to the extent that study
conditions have approximated typical reading or learning environments
only minimally (Hiller, 1974)., The latter point is not an argument for
applied research as the following discussion will indicate.

A second apparent trend is that researchers have tended to focus on

one of two hypotheses: S’Z the control of attention through instru-
mental shaping of reading behaviors., In the case of pre-questions that
precede a text passage, interest has centered on selective attention.

In the case of postquestions that follow a passage, the interest has
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been on forward and backward shaping resulting from progression over
successive text passages, LEL The control of attention through height-
ened arousal induced through uncertainty about forthcoming questions,
Both hypotheses have a common theoretical basis: the control of in-
spectiqn behavior, It seems that other theoretical possibilities have
not been given serious consideration, For example, Interference Theory,
particularly proactive.effects in reading, may be a fertile topic that
will lead to explanations of some of the relatively consistent findings
which have been produced in experiments-—particularly the effect of
question location in texts, The efficiency of adjunct questions may be
rooted in memory factors as opposed to attentional factors,

The third trend, which {s partially a result of limited theoretical
interest, is that adjunct questions have been virtually overlooked as a
methodological means to investigate cognitive or mediational operations
in learning behavior, For example, relevant possibilities include using
the effect of adjunct questions to determine how information is subjec-
tively organized by high and low ability learners through qualitative
analyses of their response errors or semantic substitutions.

It may be useful to keep these three observations on trends in mind
wﬁile reading this review., Additionally, as a convenience to enable
comparisons across studies, a five~category classification system will
be used: (a) effects of questions, (b) text structure and temporal
factors, Ssz.imnediate versus delayed criterion testing, Sﬂl effects of

motivation, and 502 learner characteristics.




EFFECTS OF QUESTIONS

The variables to be considered under this category include question
location, knowledge‘of results, response mode, and type of question.
Before proceeding, it will be helpful to clarify some of the terms that

will be used throughout this review.

Definition of Terms

The positions of adjunct questions have been somewhat standardized
relative to their location with respect to a written passage about which
the questions are related, However, terminology varied among investi-
gators, Questions that preceded a written passage were generally called
pre-questions, whereas those that followed a passage were generally
called post-questions. Questions which were presented within a related
passage were variously termed embedded, inserted, interposed, or con=-
tiguous, The term embedded is, perhaps, a clearer description since
some workers included both pre- and post—questions under the more gen-
eral terms: 1inserted and interspersed, and the term contiguous lacks
.sufficient specificity. For the purposes of this review, pre-questions
and pre-questioned groups will be referred to as PQs, and post-questions
and post~questioned groups will be called SQs (subsequent question),
Embedded questions will be called EQs, and No-question groups will be

referred to as NQs,
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Location Effects

An apparently consistent effect of question location, found under a
variety of conditions, was that SQ Ss retained more intentional or SQ-
unrelated information as well as more incidental or text-related, SQ-
unrelated information than PQ Ss and comparable control Ss. On the
other hand, PQ Ss retained relatively little incidental information, and
they retained intentioﬁal information to a lesser degree than SQ Ss
(Bruning, 1968; Frase, 1967, 1968a; Rothkopf, 1966, 1970; Rothkopf &
Bisbicos, 1967)., Thus, in these studies, SQs seemed to produce higher
overall retention than PQs, and the retention of intentional information
was greater than the retention of incidental information as a conse-
quence of SQ treatment., Higher overall retention SE;E;' increased
performance on tests of both intentional and incidental retention),
usually has been referred to as a general facilitative effect, and
higher retention of intentional information has been referred to as a
specific instructive effect.

These characteristic position effects also have been replicated in
comparisons of pictorial and written questions (Snowman & Cunningham,
1974), and in terms of results which can be marshalled for or against
the reliability of position effects, ‘position effects seem to be very
reliable, Studies which failed to confirm these position effects in-
clude Boyd (1970, 1973; Morasky & Willcox, 1970). Boyd (1970, 1973)
found no SQ facilitative effect in studies which compared treatment

groups that varied mainly in position and number of questions. For all




treatment groups, the mean score on a criterion test of incidental
information was less than the mean score of controls, However, the
differences were not significant, In this case, failure to replicate
previous findings on incidental retention could have been a function of
the generally greater number of questions that were used, but this
possibility seems unlikely because Boyd (1973) found a significant
difference between the incidental mean for repeat-question treatments
and the question-once treatment mean (p <.0l1). The repeat-question
means (incidental, and intentional plus incidental) were above all other
question-once treatment means, Morasky and Willcox (1970) found no
difference between PQ and SQ groups on intentional and incidental reten-
tion, In this experiment, however, Ss were given a time-set to read as
rapidly as possible whereas in the previous studies, reading was self-
paced,

On the basis of these studies, then, it appears that position ef=-
fects are relatively reliable, but may be subject to the influence of
imposed time limits on reading, and perhaps, the number of questions
asked, The effects of too little or imposed reading time seem intui-
tively obvious and are probably of insignificant consequence for most
instructional settings since rarely are reading times imposed except in
tests of reading comprehension, From the latter standpoint, there may
be some payoff in studying position effects and time, Such applicatins
have not been attempted by any of the studies reported in this review,
The effect of position and number of questions across equal size seg-

mentas of text has not been studied directly. Future studies could vary
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the number of questions to determine the optimum number of PQs or SQs
that will produce optimum overall retention. It could also be that
response~induced output interference impedes intentional and incidental
retention in differential ways.

Effect of Knowledge of Results (KR)

Only a few studies provided KR (e.g., Bruning, 1968; Frase, 1967;
Rothkopf, 1966; Shaveléon et al., 1974). Bruning (1968) provided KR on
SQ; however, the design of the study did not allow amn evaluation of KR
compared to groups not given KR. Frase (1967) found a significant
interaction between question position and whether or not a correct
answer was available (p< .05). Whee KR was provided, there was little
difference between PQ and SQ groups on intentional retention; however,
when KR was not provided, SQ Ss performed significantly better. This
relation did not hold up with incidental retention,

Frase's (1967) results with KR were not consistent with those ob-
tained by Rothkopf (1966). In Rothkopf's (1966) study, KR was provided
to one of two PQ groups (the SBA group) and one of two SQ groups (the
SAA group) on intentional information., As might be expected, both the
SBA group and the SAA group responded correctly omn a test of intentional
1?formation more often (p <.01) than groups who did not receive KR (the
SA and SB groups). The SBA group obtained a mean score approximately 19
percent higher than the SB group, and the SAA group obtained a mean
score approximately 31 percent higher than the SA group. This relation

did not hold up on a test of incidental information., The SBA group




obtained a mean score 15 percent higher than the SB group, while the SAA
group obtained a mean score approximately 7 percent lower than the SBA
group.

In the Frase (1967) study, then, KR was not facilitative in learning
intentional information, whereas in the Rothkopf (1966) study, it was.
With incidental information, KR made no difference whereas in the
Rothkopf study, it had a facilitative effect for PQ groups and an inhi-
bitory effect for SQ groups, Although both studies provided effective
control for accidental exposure of the correct answers, the Rothkopf
(1966) study was probably the more effectively controlled since there
was absolutely no opportunity for pre-searching answers, Insufficient
control of pre-search availability leads to confused results, For
example, Shavelson et al, (1974) provided KR to four experimental groups,
The control group simply read the text, Except for an SQ group that
received higher order (application) questions, the control group per-

formed as well or better than the experimental groups, The design of

the materials, however, allowed PQ groups to pre-gsearch answers since KR
was presented to them at the end of each text section. SQ groups, on
the other hand, received KR on a following page.

What other factors could account for such different results in the
Frase and Rothkopf studies? Aside from content, the studies differed
primarily in response mode, length of text, and pacing or frequency of
questions, Frase (1967) used multiple-choice questions, and Rothkopf

(1966) used constructed responses, The text used by Rothkopf (1966) was
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more than double in length than the text used by Frase (1967). The
latter factor in combination with variable pacing in the Frase study
could have produced the effect since Frase (1967) found that scores on
incidental retention improved with passage length, Nevertheless, these
conjectures should be put to experimental test, It seems clear that
more work is needed to determine the differential role of KR on inten-

tional versus incidental learning aided by adjunct questions,

Effect of Response Mode

Approximately one-half of the studies reviewed have employed multi-
ple-choice questions as adjuncts and for the criterion tests, The
number of response alternatives varied from three choices to five choices.
Almost all these studies essentially replicated the characteristic
location effects of PQs and 5Qs. An exception was the Morasky and
Willcox (1970) study which employed three alternative clioice questions,
The balance of the remaining one-half of the studies consisted almost
entirely of constructed responses of the one to two missing terms vari-
ety. Natkin and Stahler (1969) used a short answer mode, and essen~
tially replicated the earlier position effects as did almost all other
studies which used constructed responses. An exception was Boyd (1973)
who found no general facilitative effect for SQs. However, Boyd's
(1973) study differed from the other studies in the number of questions
asked per segment of text,

Frase (1968) varied response modes in one design and found no signi-

ficant differences between groups using different modes. He compared
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multiple=-choice questions consisting of five alternatives and constructed
responses which consisted of interrogatives that required Ss to supply a
critical word or words. A free-recall mode was employed by Frase (1971)
involving free recall of facts and inferences immediately after reading,
Ss had to write all they could remember about text passages, including
facts and any valid inferences they could generate. The results of this
study are discussed'in the next section under question type, since this
study did not compare performance of PQs versus SQs.

The effect of response mode appears to make little difference on the
characteristic effects of PQs and SQs in terms of multiple-choice ques-
tions versus incomplete sentences with one and two missing terms., These
conclusions can only be considered as tentative since it is possible
that number of alternatives in multiple-choice questions may differenti-
ally affect results, but that is unlikely, It is clear, however, that
there is too little data on short-answer and free-recall response modes
to make any conclusions about these forms of responses and their inter-

action with position effects.

Effect of Type of Question

A potentially fruitful area for research is in examining the effects
of type of question., Little work has been done from either a practical,
pedagogical standpoint or with a view to developing some theoretical
bases for cognitive studies. Some difficulties that occur in comparing
experiments on the basis of type of question used for adjunct purposes

or for criterion testing include: (a) insufficient information in the
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research reports regarding rules of formation of the questions or the
theoretical framework involved, (b) the relative infrequency of

studies that specifically manipulated type of questions as a variable,
and Lgl variability in terminology used to describe the items, Frase
(1970) agreed that development of a precise taxonomy for the experiment-
al manipulation of questions™ is sorely needed. How, then, may we compare
experiments on some cémmon basis? For the purposes of this review,
question types will be categorized under two general kinds: those that
required reproduction of information and those that required Ss to make

near or remote associations.

Reproduction Types

Reproduction will refer.to the demonstration of knowledge in essen~
tially the same semantic or orthographic form in which it was presented.
Studies which varied reproduction questions were conducted by Frase
(1968d) and Rothkopf and Bisbicos (1967). Studies which did not vary
reproduction type questions but which used this form to investigate the
effects of other variables include: Boker (1974), Boyd (1970), Frase
(1968b), Frase and Silbergen, (1970), Morasky and Willcox (1970), Natkin
and Stahler (1969), and Rothkopf and Bloom (1970).

Frase (1968c) presented three types of reproduction PQ that related
to a 36-word highly structured paragraph and allowed three groups of Ss
20 geconds reading time, The questions: general, specific, and compara-

tive, varied in the amount of information to which they related Si.e..
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number of words necessary to answer the PQ). The results of an immedi-
ate criterion test indicated that both intentional and incidental
retention was a function of the type of PQ. The least learning occurred
with general questions, whereas specific questions produced the most
learning. Rothkopf and Bisbicos (1967) studied the specific imstructive
effects i.e, intentional retention) of question type on a criterion

test administered to.high school students immediately after exposure to
a 36-page text, Two questions preceded or followed every three pages.
The categories of questions were: Lgl common phrases consisting of
common, non-technical words (C); _El technical and scientific words

(T); le_measurement terms dealing with size, distance, dates (M); and
{d) names such as proper geographical and personal names (N). An NQ
control and six treatment groups which varied as to question position
(PQ or SQ) and pair-type of questions (i.e,, N-M, C-T, or mixed (MX))
were compared., A selective effect of type of question was inferred

from the higher performance on the criterion test of type of response
asgociated with type of PQ or SQs that had been presented in the text,
The MX and N-M SQ groups scored the largest average number of correct
respongses on M and N items, In a like manner, the MX and CT groups
produced a greater number of correct responses in the C-T phrase category
than other treatments, Thus, Frase's (1968t) and Rothkopf and Bisbicos'
(1967) data would lead us to the tentative conclusion that specific
questions are more facilitative than general questions and that specific
questions lead to type-specific reproduction of information., It should
be recalled, however, that Morasky and Willcox (1970) used common word

13
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questions similar to Rothkopf and Bisbicos (1967) and found no signifi-~

cant differences between PQ and SQ groups.

Near and Remote Association Types

Near and remote association will refer to the demonstration of
correct responses as a consequence of the application, analysis, or
synthesis (Bloom, 1956)'of near and remote facts or inferences which can
be obtained or abstracted from a text,

Frase (1971) studied the effects of inference and fact questions on
free recall and found no statistical differences between inference and
fact groups. On the other hand, free recall of both facts and infer-
ences revealed that inferential PQs produced higher recall than factual
PQs (p <.001), Factual questions produced 9,8 percent recall of

incidental facts whereas inferential questions produced 35.4 percent

recall of facts., The mean recall of the inference group for recall of

incidental inferences was 17,3 percent and for the fact group, it was

1.4 percent, Evidently, inferential adjunct questions are poor for
specific or intentional instruction of inferences, but produce recall of
incidental facts as much as factual questions do,

Watts and Anderson (1971) investigated the effects of SQs that
teéuired Ss to transfer what they had read to a new situation., There
were six treatment groups, each of which received one type of SQ which
followed each of five 450=word passages, The criterion test consisted
of 25 questions composed of five of each of the five following types:
Groups RBI and REz (repeated examples) received SQs that were later

14
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repeated exactly as correct alternatives to a multiple-choice question

in the criterion test. Groups A, and Az received the same questions as

1
the RE groups except that the correct multiple-choice alternatives
described an example of a concept or a principle that was different

from any that were employed in the passage. Group N received questions
in which correct alternatives were names of persons associated with a
principle or concept, Group C was a reading-only control group. Both
groups who answered application questions during instruction performed
significantly better overall than the RE, N, or C groups (p< .05).

There was considerable variation in group performance on the different
types of questions (p < .01), The application question groups demonstrat-
ed a significantly higher overall performance than the remaining groups
(p <.01), Performance by all groups on the N questions was low; however,
the RE1 group was significantly below all other groups on the N ques-
tions, This group repeated the example that occurred in the opening
paragraph of the passage., There were no group differences on repeated
example questions, A possible criticism of this study is that the
results could have been a function of difficulty level of questions,

An interesting finding, however, is the reversed performance on the SQs
ﬁi;i&’ reverse group rankings) for- time spent on SQs versus the rank-
.inga on the criterion test. The reverse rankings indicated, perhaps,
that high performance on the criterion test was partially a function of
time spent on the SQs in the text and also that high performance on SQs

did not insure a similar level of performance on the criterion test,

Unfortunately, almost all the studies on adjunct questions did not
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examine time spent on PQs and SQs, and obviously more work is needed in
this area, especially with respect to type of question, time on questions,
and differential criterion performances.

A second study which compared reproduction and near and remote
association questions, was conducted by Shavelson et al. (1974)., These
investigators presented a 1,525~word text and varied type of question:
higher-order (application and analysis) and lower-order (factual reproduction)
and location (PQ and SQ). Four experimental groups had either one low
or one higher-order multiple~choice PQ or SQ presented along with each
of eight sections of the text., Each group was thus given a total of
eight questions, Since in this study, the assumption of homogeneity of
variance was violated, the results must be cautiously interpreted. The
SQ higher-order question group scored substantially higher than the PQ
lower-order group on both an immediate and a delayed criterion test for
intentional and incidental retention. No other reliable differences
vere found. Despite the no difference findings, contrasts between types
and positions of questions were performed. The group means reflected a
greater facilitative effect for the higher-order SQ than for other
comparisons. Unexplainably, however, the NQ control group performed as
wgll or better than the experimental groups. This study also included
the administration of five ability measures to determine the effect of
individual differences. This aspect of the study will be discussed
under the section on learner characteristics,.

Aside from the obvious differences which distinguish this study from

16
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others on type of question, Shavelson et al, (1974) apparently presented
PQs and SQs along with the text, This procedure, while it approaches

the typical reading task environment, may have tended to wash out some

of the effects between groups, This is a reasonable interpretation

since most of the researchers have presented text sections and adjunct
questions on separate pages, and because group mean differences in
retention have been'relatively small under these atypical reading
conditione,

What conclusions may we draw regarding types of questions? The
results apparently are ambiguous as well as inconsistent, and it is
probably premature to make any definitive statements beyond the fact
that some types of specific questions do seem to produce selective
differences; however, it is not very clear how the differences interact
with location of a question in the text, nor is enough known about the

relation of time spent on adjunct questions by type of question and how

these variables affect criterion performance,

TEXT STRUCTURE AND TEMPORAL FACTORS

The variables that will be discussed under this section include

frequency and pacing of adjunct questions and reading time,

Frequency and Pacing

The effect of frequency and pacing of questions in text was varied

experimentally by Frase (1967, 1968a, 1968b) and Frase et al. (1970).

17

T .




e’ 2 10lF et et auihad

In‘reviewing these results, it should be remembered that conclusions
about intervals between questions may be influenced by the units of
measure used in various studies, In some cases, lines of type were used
to vary the intervals iE;ﬁ;' Frase, 1967). Other studies based varia-
tions on number of sentences without restrictions on the length of
sentences 12;&;’ Frase, 1968a). Most studies, however, referred to the
number of words per se;tion, paragraph, or page of a passage.

Number of typed lines between questions. Frase (1967) varied inter-
vals with lines of type between questions and found that the effect of
question pacing tended to be differeent for the retention of intentional
and incidental information. In contrast to a curvilinear relation for
intentional retention, across 10, 20, or 40 lines of type, there was a
slight gradual improvement in scores on incidental retention with the
longer passages, A passage of 20 lines was optimal, however, for both
intentional and incidental retention,

Frase, Patrick, and Schumer (1970) examined the combined effect of
incentive and question frequency in a 2,000-word text used in the Frase
(1967) study. Since the report of the study included no details about
passage interval in terms of sentences or lines, it 18 necessary to make
gsome assumptions, There were 20 paragraphs presumably averaging 100
words each., Assuming 10 words per line, each paragraph consisted of 10
lines, Frequency, then, was probably defined as one question before or
after every paragraph of 10 lines and infrequency was defined as five
questions before or after every five paragraphs of 50 lines. PQ groups

scored ,66 questions above controls on intentional retention test items,
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but they averaged 2.0 questions below them on incidental retention
items. When questions were infrequent, Ss in both PQ and SQ groups
performed above controls on both intentional and incidental retention,

The Rothkopf and Bisbicos (1967) study can also be looked at for
effects of infrequent pacing. In this study, a 9,000~-word text was
divided into 36 pages of 250 words each, Two questions were presented
before or after every three pages. The results showed that treatments
involving SQs resulted in better overall retention than PQ treatments
and the NQ control treatment, There was no difference between the PQ
and control group,

Number of sentences between questions., Frase (1968a) presented Ss

with a 2,000-word passage and questions before or after every 10, 20,
40, or 50 sentences, The same questions were used under all four condi-~
tions, but the pacing of the questions was different for each group.
Thus, for the different groups, one question was presented after each 10
sentences, two questions after every 20 sentences, four questions after
every 40 sentences, or five questions after every 50 sentences, In this
study, there was no difference between PQ and SQ groups in the 50-
sentence condition, However, retention of incidental information was
substantially lower for PQ Ss when the questions occurred every 10
sentences, whereas for the SQ Ss, retention of both intentional and
incidental information was highest, When a question occurred after
every 10 sentences, the SQ groups scored about 40 percent higher on
overall retention than the PQ groups.

Number of words between questions, Frase (1968b) presented a
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2,000-word passage divided into 20 paragraphs of 100 words each and
varied the frequency of questions (after every 10 and 20 sentences) and
blocks of paragraphs for PQ and SQ groups. There were four blocks of
five paragraphs each., The dependent measure was the number of items
correct for intentional and incidental retention of five items from each
of the four-paragraph blocks., The results showed that the SQ group
performed at a higher level than the. PQ group on both intentional and
incidental information (p< .005). The effect of frequency was different
for PQ and SQ groups. Although there was no significant effect for
frequency alone, the interaction of frequency with question location was
significant at the ,05 level. The mean scores on intentional and
incidental retention were higher when PQs were presented before every other
paragraph than when presented before every paragraph. However, both
intentional and incidental score means were higher when questions were
presented after every paragraph. Increased frequency, therefore, favored
the SQ group, The effect of blocks was examined in the SQ group to
determine if a learning-to-learn effect had occurred. The main effect
for blocks was significant at the .05 level, but the interaction of
question group (PQ or SQ) and blocks was not significant. A trend
analysis of the block effect revealed a significant cubic component
(p‘<.025).

Rothkopf and Bloom (1970) divided a 16,200-word text on earth sci-
ences into 108 pages with approximately 100 to 200 words per page.
Thirty-five mm photographic slides were prepared for each'page. Begin~

ning with the 25th slide, a written intentional retention SQ was placed
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in the slide sequence after every sixth slide for one group of Ss
whereas identical questions were presented orally to a second group of
Ss. Although the purpose of the expeuriment was to explore the influence
of orally directed questions (social contact), the extreme length of the
text in comparison to most studies and the superior performance of
written SQ groups over the NQ cerirol group is especially noteworthy.

Natkin and Stahler (1969) presented a 1,500-word passage divided
into 25 paragraphs of 100 words each. Each paragraph was followed by an
5Q. 5Q Ss exceeded NQ Ss on an incidental retention test.

In contrast to most experiments, Boyd (1973) failed to find an
interaction between two levels of frequency (one and two paragraphs),
using 100 words per paragraphs, and PQ and SQ groups. In a study involv-
ing only PQ groups, Peeck (1970) gave a 3,000-word text presumably
distributed over six pages, each containing 500 words. PQ groups outper=~
formed reading control groups on intentional retention, but there were
no differences between PQ groups and an extended-reading control group
which was given an extra amount of reading time equal to the time for
PQ Ss to read and answer PQs. Interestingly, a reading-only control
group performed significantly lower than all other groups.

The results of the majority of studies on question interval effects
;my be summarized in capsule form as follows: Approximately 20 lines of
type or 250 words may be optimal for intentional and incidental reten-
tion of specific factual information, and longer passages may improve
incidental learning somewhat, While mean performance score differences
are not very great between PQ and SQ groups, differences between groups
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given adjunct questions and those not given questions are much larger
and hold up over extremely long passages. When questions are massed
versus distributed over text, there is no difference between PQ and SQ
groups on long passages Ss;g;, over 50 lines or sentences); however,
frequent SQs seem to improve retention substantially more than frequent
PQs. The two latter studies by Boyd (1973) and Peeck (1970) deviate
from most of the othet'studies in ways which may account for the failure
to replicate question interval effects. The Boyd (1973) study used more
adjunct questions per portion of text than all previous studies, and the
Peeck (1970) study included a fixed reading time and 15 massed PQs
presented before reading. Thus, the nuaber of questions presented to Ss
is no doubt an important variable of adjunct questioning, It is very
likely that by increasing the number of questions beyond an optimum
number, memory becomes overloaded and impedes processing of information
from the text (PQ) or from memory (SQ). This may be a problem which can

be readily explored in a discrete study.

Reading Time

Reading time or the time an S spends on all or a portion of a text
has been used as an important indicator of control of attention., Con-
versely, it is apparent that reading time has not been adequately nor
sufficiently investigated to confirm theoretical explanations concerning
the operant effects of SQs. Currently accepted explanations about PQs
LE;E;' see Frase, 1970) are probably warranted in light of the conclu-

sions which have been drawn from research on pre-search availability
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SE;&‘* see Anderson & Faust, 1967). However, the role of SQs seem much
less clearer,

Natkin and Stahler (1969) gave Ss 15 minutes to read a 2,500-word
biology text and found non-significant differences between SQ and NQ
groups. Morasky and Willcox (1970) instructed Ss to read as quickly as
possible a 2,000-word text and found that a PQ group mean completion
time was significantiy less than an SQ group. Rate of comprehension
scores were computed for each S using the formula: Rate of Comprehemsion
= percent of test items correct X completion time., The PQ group rate
was significantly greater than that of the SQ group on: intentional
test scores (p <.001), incidental scores (p < .0l), and total test
scores (p<.001). In a second follow-up study in which Ss were timed
individually to the nearest second after each one-paragraph page was
turned, Ss were told they were being given a speed test. No significant
differences were found between PQ and SQ groups on total completion time
defined as time taken for both reading and answering questions. The PQ
paragraph completion time was significantly less than the SQ time
(p <.01). The SQ group required significantly less total time to com=-
plete intentional questions than the PQ group (p< .005). Although the
PQ group required less time on all ‘21 paragraphs, the differences were
;ot significant until after over one-half of the paragraphs had been
completed.

Watts and Anderson (1971) found that reading time decreased signifi-
cantly over five 450-word passages (p<.01l) but found no significant

differences between groups in the mean total time spent on all passages,
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Rothkopf and Bisbicos (1967) had Ss record the time they started and
finished each page. There was no reliable difference in mean reading
time per page among six treatment groups and one control group. However,
the reading time per page declined as a function of the number of pages
read, and the average inspection time per page was significantly shorter
for the second one-half of the text than for the first one-half
(p <.001)., Rothkopf and Bisbicos (1967) suggested that these results
were indicative of an extinction~like process which progresgsively weakened
ingpection behavior during the course of study. Also, the effect of SQs
tended to be more marked for retention of the second half of the text
than for the first half so that SQs appeared to be more effective in the
second one-half of the text than in the first half,

Interestingly, these same data could be explained by a build-up and
release from proactive inhibition (e.g., see Wickens, 1970), yet inter-
ference theory was not considered in any of these studies, Nor has
sufficient attention been given to the time an S spends on adjunct
questions in relation to the time spent on portions of the text. Trend
analyses and differential ratios of changes over time could prove to be

invaluable from both practical and theoretical standpoints.

IMMEDIATE VERSUS DELAYED CRITERION TESTING
With few exceptions, criterion tests were administered to Ss either
immediately after reading a text or after a brief filler-task designed
to minimize the effects of recency in recall, Several studies did not

include a control for recency (e.g., Frase, 1968b, 1971; Frase and
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Silberger, 1970; Rothkopf & Bisbicos, 1967; Watts & Anderson, 1971;
Peeck, 1970). The exceptions compared the effect of immediate versus
delayed testing (usually seven days), Natkin and Stahler (1969) compared
SQ and NQ groups and found that the SQ Ss performed significantly better
(p <.01) on a test of incidental retention., However, this result should
be cautiously interpreted since Natkin and Stahler (1969) did not control
for transfer between intentional and incidental questions as previously
outlined by Rothkopf (1966) and as later req;mmended by Ladas (1973).

Other studies which either employed no éransfer control or controlled
transfer by logical classification of adjunct questions include: Bruning
(1968), Boker (1974), and Peeck (1970). Ho#ever, Bruning (1968) perform-
ed a post hoc analysis which indicated thaqjtransfer effects had not
influenced the results, and Boker (1974) céntrolled for question diffi-
culty level-—a control not used by most workers.

Peeck (1970), on both an immediate and a delayed test of incidental
retention, found that an NQ-extended reading control group, which was
given about five minutes extra reading time, scored significantly higher
(p <.05) than PQ groups which had been questioned over intentional
information, even though total experimental times were equalized. Boker
{}974) presented a 2,500-word passage divided into 10 sections of 250
words each. Two questions on intentional information were inserted
before or after each related section., A control group read the text
without questions (NQ). The test-time effect was significant (p< ,001)

as expected, The retention means decreased about 10 percent over the
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seven days, and the same trend was found for both the immediate and
delayed measures, Comparison of both PQ and SQ retention means on
intentional information revealed that both the PQ and SQ means were
significantly larger than the control group mean (p < .05), but they were
not significantly different from each other. Analysis of retention
means on incidental information, collapsed over time, indicated that the
PQ and NQ control means were not significantly different from each other
but both were significantly lower than the SQ mean (p < .05).

Thus, the specific instructive effects and general facilitative
effects were confirmed as holding over time in this study. However,
since studies which compare immediate and delayed retention resulting
from adjunct questions are a relative rarity, the results should be

accepted on a tentative basis (e.g., see Hiller, 1974).

EFFECTS OF MOTIVATION

Motivation has been investigated mainly in terms of monetary incen-

tive, and the arousal-producing nature of adjunct questions.

Monetary Incentive

Frase, Patrick & Schumer (1970) varied the influence of monetary
incentive for PQ and SQ groups as well as a control group who received
0¢, 3¢, and 10¢ for each correct criterion response. SQ Ss scored
significantly higher than PQ Ss, and although the 3¢ and 10¢ group
scores did not differ from each other, both groups differed significantly
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from the O¢ group., At the 0O¢ level, the SQ group differed from the PQ
group, At the 3¢ level, both the control and SQ groups differed from
the PQ group, while no comparisons were significant at the 10¢ level,
Frase (1971), in a study of incentive and type of adjunct questionms,
presented three short passages, each consisting of four experimental
text sentences of different 16E£Cal classes embedded in other information.
The logical classes were of the form: As are Bs, gp are Eg, Ep are Ds,
and Ds are Es. Two PQs appeared above each passage in the form of a
sentence, Ss had to determine whether the conclusion of the sentence
could be drawn from the passage below it. Ss then circled one of two
response options: "valid" or §nvalid." All the Ss were paid volunteers,
Incentive was varied by telling one-half of the sample they could earn
additional money, an& the other one-half that they were not in the paid
group. Timing of incentive was also varied by informing Ss before or
after reading the text (incentive information). Incentive information,
provided before reading, produced more correct solutions on the PQ than
after reading (p < .05), and pay produced more correct solutions on the
PQs than no pay (p <.0l). Performance bn recall of incidental information
was also higher when incentive information was presented before reading
~(p <.005). However, overall, the ihcentive level between fact and

inference groups was not significant,
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Arousal

Natkin and Stahler (1969) tested the hypothesis that questions
function as arousal stimuli by presenting two 2,500-word passages success~
ively to four groups of Ss. Group A received SQs on Text #1 and SQs on
Text #2 (high pre-exposure to questions). Group B received no questions
on Text #1 and SQs on Text #2 (low pre-exposure to questions), Group C
received SQs on Text #1 and NQ on Text #2. Group D got NQ on either
text, Under conditions of high'pre-exposute to questions, there was a
typical decline in retention from immediate to delayed testing. When
questions were introduced with no pre-exposure, they resulted in a
marked increase in delayed performance, Although the results substanti-
ated Natkin and Stahler's (1969) predictions, they were also consistent
with the characteristic findings concerning facilitative effects of SQs
on incidental learning.

As may be expected, incentive helps performance, and since mean
differences between groups, although statistically significant, are not
very great, incentive may overcome location effects, There is no doubt
that arousal heightens attention, and attention improves recall, but
thus far the work on arousal has not shown whether SQs produce more
arousal tha PQs, though it is likely .that they do.

LEARNER CHARACTERISTICS

Learner characteristics or individual differences have only recently
been considered by investigators of adjunct questions., This new development
is no doubt a reflection of growing interest in this line of research,
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but also a sign of greater sophistication in studying the relevant
variables, and a sign of greater concern with practical applications,

Shavelson et al. (1974) gave five ability measures to his Ss and
found that only a vocabulary test, which measured comprehension interacted
with treatment. There was a slight negative correlation between scores
on the comprehension measure and the criterion measure for Ss in the
higher-order SQ groﬁps, indicating, perhaps, that higher—order questions
interfered with learning of Ss who already had a high level of verbal
comprehensgion,

Sanders (1973, investigated the interaction of individual differences
and adjunct questions by blocking on grade-point average, and contrary
to finding characteristic location effects, he found no significant
differences between PQ and SQ groups on an immediate test. However, he
found that high ability SQ Ss outperformed all other Ss in both the PQ
and SQ conditions, No difference was found between high and low ability
Ss in NQ conditions. Apparently, when adjunct questions were present,
high ability Ss took advantage of them. Sanders (1973) suggested that
his failure to replicate position effects may indicate that the sensiti-
vity of type of written materials and its relation to individual ability
is important; however, since he used the same materials that Frase
(1967) used, and since position effects have held up over a variety of
subject matters, it appears more likely that ability is the more relevant
variable,

Swenson and Kulhavy (1973) attempted to replicate and extend position

effects to a grade school population of fifth and sixth ﬁradeu. They
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tested the hypothesis that adjunct questions act on the type of encoding
in which readers engage-—~that is, phonological versus semantic encoding
(see Anderson, 1972), The pupils were presented with twenty 66-word
paragraphs with the number of PQs of SQs, inserted before or after one,
five, 10, or 20 paragraphs, corresponding to the number of paragraphs.
All paragraphs had been normed for readability and semantic similarity—-a
procedure not usually employed in this line of research. As in most
studies, transfer control between intentional and incidental information
was done logically.

Two types of questions were used: an original form or a lexical
paraphrase having no words in common with the original form except for
articles and terminal response, Immediate and delayed criterion measures
included both intentional and incidental items. The results showed that
5Q groups outperformed PQ groups (p < .05), but no difference was found on
lexical and paraphrased items, In addition, SQs falled to differentially
facilitate retention of incidental information.

An interesting finding was that overall learning and retention was
optimized over time most for Ss who were given questions at intervals of
five paragraphs (330 words or approximately 30 lines). In contrast,
Frase (1968b) using an adult population found that overall retention was
optimized at about 20 lines of type or 250-word intervals, This differ-
ence between adults and children is consistent with Swenson and Kulhavy's
(1974) interpretation that longer reading segments may serve to assist
children in acquisition of passage theme, thus improving retention.

Adults, being more sophisticated verbal learners, are able to extract
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greater meaning from shorter segments,

The Shavelson et al. (1974) and Sanders (1973) results essentially
indicate that individual ability is an important variable in determining
the effectiveness of adjunct questions, However, to further delineate
specific effects of adjunct questions, it may be wise to separate the
effects of ability and achievement motivation., Additionally, adjunct
question research should be extended to lower grade levels since almost

all the research has been done on undergraduates.

SUMMARY AND DISCUSSION

In this review, we have examined the effects of adjunct questions,
text structure and temporal factors, immediate versus delayed criterion
testing, the effects of motivation on performance and certain character-
istics of learners in relation to instructive written prose., Within
this context, it was suggested that location effects are reliable, but
may be sensitive to imposed time limits on reading and the number of
adjunct questions asked per segment of text, The number of questions
asked per segment over succeeding segments is probably an important
variable in keeping learning and retention high. 1In studies on frequency,
questions have been either massed or distributed in text, but the effect
*of variation in number on serial position of segments has not been
studied.

A weakness of most studies is inattention to the temporal aspects of
reading text compared to time spent on adjunct questions. Another prob-
lem is that theoretical explanations of the mechanisms underlying the

effects of SQs have been restricted to inferences drawn from $§ time spent
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on reading text and magnitude of criterjion scores. Differences between
PQ and SQ groups have been explained in terms of inspection time which
is thought to be shaped instrumentally, Alternative explanations which
can be derived from interference theory or memory load considerations
have not been tested. Such alternative hypothesis may be more relevent

to SQs than to PQs.

Only a few studies érovided KR, and the effects of this variable are |
not clear. For example, the provision of KR is almost like allowing Ss |
to turn back to a previous page, but probably reduces general facilita- %
tive effects, Also, the differential role of KR on intentional versus
incidental learning and retention has not been sufficiently worked out
in the context of adjunct questioning,

The form of response mode appears to make little difference on
retention, but there is too little data on short-answer and free-recall
modes for a definitive conclusion about this variable in connection with
adjunct aids.

Comparisons of the effects of types of questions suffer from lack of
a precise taxonomy for experimental purposes; however, past results seem
to indicate that specific, factual questions are more facilitative than
genfral or inferential questions for providing learning of both facts
and inferences, intentionally or incidentally. This effect is probably
a function of the succinct conveyance of meaning to a reader and the
interaction of meaning with idiosyncratic methods of forming inferences.

A majority of criterion tests were administered immediately. Fre-
quently in these studies, no controls were imposed to minimize the effect
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of recency, In addition, few workers used controls to insure the absence
of transfer between intentional and incidental information., A few
studies have confirmed that specific instructive effects maintain over
time, but additional data should be accumulated on this topic since
delayed measures were rarely used.

Studies involving motivation and individual differences have shown
that increased incentive allows Ss to overcome differences induced by
question location, and there is some indication that Ss with high scho-
lastic ability or high verbal skills benefit less from adjunct questions
than low ability Ss, but very little is known about the iateraction of

treatments and aptitudes,

SUGGESTIONS FOR RESEARCH

Future research on adjunct questions should probably concentrate on
the nature and conditions of SQs in facilitating both intentional and
incidental learning and retention. Studies which involve variation in
number of SQs on serial position of text segments could lead to theo-
retical advances as well as practical pedagogical applications. In this
connection, accumulation of data on reading times per segment and per
related set of questions as well as criterion scores per segment would

seem potentially useful, It would also be interesting to determine how

KR on intentional material differentially affects incidental learning.
Future studies should also attempt to control for recency, and transfer, |
If logical methods are used to control for transfer, post hoc analyses
should be performed to confirm the absence of transfer, In addition,
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delayed measures should be taken whenever feasible. The effect of
monetary incentive seems relatively clear, but it is difficult to see

any utility for exploring this vafiable further, Perhaps blocking on
grade-point average and measures of achievement motivation is more
relevant., Other relevant differences, for example, of scholastic ability,
verbal comprehension, and attitudes towards adjunct aids appear to be
fruitful areas of research., Another possibility might be to block on
measures of short-term memory for sentences or other verbal units to

determine the differential effectiveness of adjunct questions.
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